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Medical Laboratori* s Research Report No. 151 
Case Repor t ot a Severe Human Pol son i ng by GB 

I . INTRODUCTION 

On 7 November 19 5 2, dur i ng t; he field tes t i ng of GU- 
f i 1 led spray tanks a t Dugway Provi ng Ground , Tooele , Utah, a case 
of severe human poisoning by the agent occurred. The casualty 
failed to observe elementary safety precautions and was poisoned 
by t he res pi ra cory rou to . The pa t i en t , a 3 2 year old white ma I e , 
represents the mos t severe "G" cas ua 1 ty observed up to this time. 
However, he has made an apparently complete recovery. 

The recording ot observations and treatment made 
during tlie period immediately following exposure were, of course, 
secondary to efforts to keep the patient alive. Only a medical 
aid man was available for the care of this patient during the 
first 20 minutes ot his illness. N ever t hel ess, it is felt that 
this is a reasonably accurate description of: t he signs and 
symptoms which resulted from this exposure. 

II. CIRCUMSTANCES OK UXPOSUKh^ 

According to the test plan a jet aircratt equipped 
with winy tanks, each containing 100 gallons of GiJ, sprayed the 
agent over a target site. Because of the malfunctioning of the 
tanks t hey still con ta i ned appr ox i ma t ely 90 gallons of GB each 
which j e 1 1 i soned in an i sol a ted a r ea . T hey were d ropped at 3 29 
hours 1: rom an es t i ma ted height of 2,000 feet and bu rs t on con tac t 
with the g round , spr ead i ng a high concentration of agent over an 
a r ea ot 3 8, 000 square feet. The con tami na ted area could be 
easily identified, since the liquid was colored with a red dye. 

The basic terrain of tlie contaminated region was flat, 
open desert with a salt crust, resistant to fluid absorption and 
covered with very spa r se desert s hr ubbgry . The day was clear 
and cool with an air temperature of 42 V at the time of exposure. 
The winds were from approximately the north and averaged three to 
four mph. 



An inspection crew, consisting of two safety 
person nel , a decontamination crew of two, a medical otficer 
PDKM / and aid man, proceeded to this area. Thirty minutes 
before this group arrived at the contaminated region 
(approximately three miles to the sou t he as t ) they all donned 
thei r gas masks with the exception of who ignored the advice 

of t hose present. T hey ar r i ved at 1140 hours , t hree hours after 
the tanks had been released, and parked the ambulance 20 feet 
upwi nd . [|2I£2]> f still unmasked and wi t hou t protective el o t hi ng r 



ratal 



promptly left the ambulance and slowly walked to within 10 teot 
of the agent-tilled crater made by the tank when it tell. 
Standing northeast of the contaminated ground, he was upwind. 

III. OliJKCTIVt: MANIFESTATIONS OF POISONING 



IQMCM was observed to walk towatd the area of liquid 
con tarn i na t i on in a norma 1 manner . Within 10 seconds he tur ned , 
clutched his chest and started toward the ambulance at a fast 
walk. He called frantically for his gas Mask, His gait soon 
b ecame s turn hi i ng , and as he s tagger ed one a rm ex tend ed a nd f 1 exed 
in a jerky manner. He collapsed upon reaching the ambulance. 
After his gas mask was applied, he was immediately given atropine 
by deep i n t r amuse u 1 ar i n j ec t i on in t he anterior thigh ( es t ima ted 
dose 1 mg) and put into the ambulance to be evacuated to the Post 
Hospital. At this time his respirations were regular but 
stridulous. The inspiratory phase of respiration was accompanied 
by a high-pitched "screeching" sound, and low-pitched "gargles" 
on expiration. He was no ted to have convulsive jerks recurring 
at five second intervals and lasting for about one second. These 
motions cons i s ted of hyper ex tens ion of t he spine and 1 eg s and 
rapid, forceful extension of the abducted arms above the head. 
This convulsive pattern lasted for 50 seconds and was replaced by 
flaccid paralysis. Respiration became irregular with periods of 
apnea alternating with three to tour deep breaths; stridor 
conti nued . 



Two m i nu tes 1 a t e r ( appr ox i ma te 1 y t i v e rn i nu t es a f t e r 
exposure) respirations were markedly reduced with only an 
occasional gasp. The mask was removed and the excessive 
secretions were wiped from the exterior part of the mouth and the 
lips with a piece ot gauze before starting resuscitation with an 
Emerson portable respirator. There was no evident obstruction as 
the respirator functioned normally, but .secretions rapidly 
reaccumul a ted . The patient was given 2 mg atropine by deep 
intramuscular injection in the left anterior thigh. At this time 
he had compl e te f 1 acc id paralysis which i nc 1 uded the re sp i ra tory 
muscles. The pupils were pinpoint and the eyes were open, 
tixed, and staring in a central position. No arterial pulse 
could be detected by the aid man, 

^^^Wflt^Bsjg jggijjJ c o n d i t i o n remained unchanged until 10 minutes 
later when t he r esusc i ta tor began to cy c i e r ap i d I y , i nd i ca t i ng an 
obstruction. Deep cyanosis soon developed. 

It was at this t i me , appr ox ima tely 2 5 minutes a £ ter 
the exposure that a medical officer intercepted the ambulance on 
its way to the hospital. Breathing was characterized by coarse, 
bubbling, inspiratory and expiratory growls of low-pitch. 
Aspiration with the suction device of the Emerson portable 
resuscitator was ineffectual as the suction created was not 



s t rong enoug h to renu^u the t hi c k mucoid secretions , As muc h o L 
those secretions as possible was removed with a piece of gauze, 
an airway inserted, and the o-cygen mask reapplied. The rapid 
cycliny still indicated an obs t vr'jc t i on so the instrument was 
swi to hod to " i n ha 1 r. t i on " whereby a rubber bay could be filled 
with oxygen and toi;ced into the victim by manual pressure on the 
bay. The aid man completed th; respiratory cycle by pressure on 
the thorax to produce forced exhalation. There was some 
improvement in color but cyanosis persisted. At this time | had 
complete flaccid paralysis. The skin was deep blue and dry. 
There was mod era t e conjunctival i n j ec t i on ; the con j unc t i val sacs 
were dry and tilled with dust and debris. The lids were still 
open, the eyes were fixed in a central position, and the pupils 
were pinpoint. There was a moderate accumulation of thick 
mucous in the mouth and phary :x . The radial pulse was weak but 
r eg u 1 a r at a ra te of 16 0/m in. Two milligrams a t rop i no were given 
into the right anterior thrgh and repeated i n five minutes. 

T hi r ty- five minati-f al; tor exposure , J . A . was admi t ted 
to t he U ♦ S ♦ Army hosp it^L 

IV. HOSPITAL COURSE 

T ne pa t i en t v.*a^ a Imi t ted to t he hospi tal at 12 30 hours 
and immediately placed in an "iron lung" type resusc i ta tor . 
Preparations were made to do a tracheotomy but the cyanosis 
disappeared as soon as ch secretions were removed wi th an 
ettieient aspirator and a better airway inserted. Oxygen was 
continued via a nasal Cctthecer. The face was an ashen gray color 
and the skin was d try . The bl ood pressure was 150/105 and pulse 
140 ♦ There was a complete flaccid paralysis associated with a 
loss or the deep tendon ret lexes and there was no reaction to 
painful stimuli. The pupils were pinpoint and the conjunctivae 
were hyperemia, dry and covered with dust. The nasal turbinates 
were swol 1 en and conges t ed . A mod era to anount of thick, g ray 
mucous was present in the nasal passageways and the oropharynx 
was filled with similar viscid secretions. Those secretions were 
aspi rated with di f t icul ty and continued to reaccumul ate 
throughout the remainder of that day and evening. 

By 75 minutes after exposure, diaphragmatic breathing 
of a sporadic nature was noted and this i nterf ered with adequate 
air exc hange i n t he mec han i ca 1 1 ung . Deep tendon reflexes 
returned although the patient was still flaccid and unconscious. 
Positive? pressure was discontinued, and with only rhythmic 
negative pressure in the iron lung, the patient stopped resisting 
the respiratory pattern imposed by the machine. Throughout this 
period repeated aspiration of pharynx and larynx was necessary. 

One hundred minutes alter exposure, and after 60 
mi nutes in t he iron lung, mo v omen ts of the i n tercos ta 1 muscles 
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bey a n , The use o I" t he moo ha n i ca 1 1 u ny was tempora r i 1 y 
discontinued but spoil ta noons breathiny proved to bo erratic. It 
co rvs i 3 tod ot t hreo to tour do op yaspi ny br oa t hs a 1 ter ria t i ng with 
20- to 30-second per i ods ot apnea. Adequa to auscultation oL the 
heart and lungs was possible for the first time. The 
inspiratory phase was longer than the expiratory, and no wheezes 
or rales could be heard. The heart sounds wore normal and the 
rhythm was reyuiat. The blood pressure was then 120/80 and the 
radial pulse 120, Because of the weak, irregular breathing 
artificial respiration was continued. 

One hundred and thirty-five minutes after exposure, 
spontaneous motion of the arms was noted. Because the patient's 
hands involuntarily grasped at his throat, it was necessary to 
forcibly restrai a his upper ox tremi ties . The deep tendon 
reflexes were normal, and there was slight withdraw from painful 
stimuli. T he pupils r ema i ned p i npoi n t a nd the eyes f i xod in a 
1 orward s tare. T he bl ood pressure was 1 10/y , pulse 94 , regular 
and lull. The heart and lungs were clear to auscultation. 
Respiration was still irregular with long periods of apnea 
uetween deep breaths, and use of the iron lung was continued* 
Color remained good and an eventual recovery was judged probable. 

At 165 minutes began to speak in a halting but 

intelligible manner. There was now voluntary and controlled 
movement of all extremities. He was removed from the 
respirator, and respiration was maintained spontaneously at a 
regular rdiy of 2 4 per minute. The schedule of atropine at about 
15 minute intervals was stopped. The blood pressure and pulse 
remained unchanged. Repeated aspiration ot accumulated mucous 
was s t i L 1 necessary. The patient appeared a I er t and or i en ted , 
although he complained ot severe malaise- Fasc i cul a t i cms of the 
masseter muscle were noted and prompted the administration ot a 
£ i na L 2 my dose of atropine at 1500 hours . 

Thereafter, the patient rested well and complained 
only of p ho top hob ia, f r on tal and r e trobul ba r headac he , and m i Id 
nausea . His blood pressure r ema i ned at 110-1 20/65-80 and his 
pulse rate at 75-85, Respirations continued at a regular rate ot 
18-22 per minute. Nasal oxygen was discontinue A physical 
examination at this time was normal except for moderate 
weakness, pupillary constriction and nasal congestion. He was 
alert and or i en ted , a 1 t hcug h slightly 1 e t harg i c . The hear t , 
lungs, brea t h sounds , super f ic i a 1 and deep r of 1 exes were all 
essentially normal by the usual clinical standards. 
Ex terocep t i on and proprioception were grossly normal. 
Involuntary urination and defecation did not occur at any time. 
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V. 



CONVALKSCUN'CIS 



by throe and one- ha If hour a alter exposure, it was 
apparent that [QIQ] had essentially rocovorml from his poisoning. 
Throughout the evening and night ot 7 November, he complained ot 
a dry mouth and anorexia. Whenever oral fluids wore taken, ho 
promptly vomited bile-stained, thick mucoid material. There were 
no abdominal cramps, diarrhea, constipation, or urinary 
symptoms. Urine was voided tor the first time that evening. 
His temperature and other vital signs remained normal. 

The pupils were constricted until the fifth hospital 
day when they first reacted to light and accommodation; by the 
ninth hospital day they were apparently normal. The patient 
first became ambulatory the morning after exposure. No objective 
ditticulty in locomotion was demonstrable, but for the next three 
days QSffiH elected to spend most ot his time in bed. By the 
second afternoon tluids were consistently retained, and on the 
third morning a regular diet was readily tolerated. Thereafter, 
his appetite was good. Ho was withdrawn and indifferent, but 
this undemonstrative behavior was consistent with his pro- 
exposure personality. No intellectual impairment was evident. 



(b) (6) 



__ was evacuated by aircraft to the oak Knoll Naval 

Hospi tal , Oakland , Calitornia, on 27 November 1952. 



VI 



LABORATORY OBSERVATIONS 



Hematological data were normal except for a WbC of 
15,000 per cm (with a slight shift to the left) on thv afternoon 
ot exposure. A routine urinalysis was unremarkable. 

Blood chol ines terase activity was Measured by Or. 

y a n j B OBS^^^^B Chief ot the fcjnzymology Section of the Civ 

Division. The following data were taken^from a CW interim report 
by the CW Division Chief (Dr. [g|QJ* | |« As obtained by a 

manometric method, the activities are expressed in micromoles ot 
acetylcholine chloride hydrolyzed per hour per ml of packed red 
blood cells or per ml ot heparinized plasma. 



Hours after Exposure 


Plasma 


RMC 


2-0 


8.3 





3,5 


14.0 





5.8 


19.1 





21.8 


35 c 2 





30.0 


4 2.0 


12.2 


4G ,0 


49.2 


16.4 


6 B . 


64 , 5 


20.9 


13 4.0 


90.0 


15.0 


227 .0 


1 „ 


40.0 


4 10.0 


14 5.0 


6 6.0 



From a sample ot pooled normal human plasma, the value obtained 
was 146 micromoles ot acetylcholine hydrolyzed per hour per ml ol 1 
plasma. .samples from live normal individuals averaged 400 
micromoles ot acetylcholine hydrolyzed per hour per ml ol packed 
red blood cells. 

Vll. SUBJhJCl lVhJ REACTIONS Of iUK p/\riKNT 

^Bltm^l B >: eca 1 1 ed no symp toias u a t i 1 he s topped nea r a 
shallow ground crater containing liquid agent. He detected a 
taint odor which he describes as resembling gasoline fumes . 
Within 10 seconds he f el t "giddy," and this sudden sensation ot 
faintness (without vertigo) prompted him to start toward the 
ambulance. He remembered nothing from this moment until his 
recovery in the hospital. In the tew seconds betoco loss ot 
consciousness, he was aware ot no dyspnea, constrictive feeling 
of the chest, rhinorrhea, or muscle twitching. 

After gaining consciousness in the hospital, his 
prominent symptoms were recurrent nausea, photophobia, and 
headache. The headache was frontal and retrobulbar, but it was 
not severe. Nausea was noticeable only whenever the patient 
a t temp ted to drink fluids, at which point he invariably vom i t ed . 
No abdomi na 1 pa i n or urinary symp toms were admi tted. Both t he 
nausea and headache subsided the next morning, while anorexia 
persisted throughout the second day. Fluids were well retained 
by the second af ter noon . and on t he t hi rd mor ni ng a reg ul at; diet 
was taken wi thou t distress. 
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Photophobia gradually lessoned but was annoying tor 
two to three days. On the third morning, he managed Lo read 
Sunday comics wi thou t ocular pain, but this required intense 
concentration to avoid bl urr i ng . T hroug hou t this per i od his 
distance vision was definitely b 1 urr ed and was not sub j ec t i vely 
normal until about the 7th hospital day. 

Throughout his hospitalization he experienced no 
insomnia, except on the first night when sleep was interrupted by 
coug hi ng and r e tc h i ng . No d i s tu rb i ng d reams were acknowl edy ed . 
The patient was aware of no change in his sexual libido during 
his stay in the hospital. No muscular weakness, difficulties in 
gait, or other neuromuscular symptoms were experienced, even when 
the patient first leCt his bed on the morning after exposure. 

VI 1 1 . TKEATMtlNT 



First aid in the field consisted of intramuscular 
atrop i ne , aspiration of t he or op hary nx , t he introduction of an 
or op hary ng ea 1 a i rway , and artificial respiration, as ou 1 1 i ned 
P r e v i o u s 1 y . 

When admitted to the hospital, ^jjH. was placed in an 
iron Jung or t he Drinker type, by which respiration was sustained 
tor two hours. Two milligrams of a t r op i n e were given into the 
anterior thigh and pr epa rations tor a t rac heo tomy were mad e , 
because ra t t.l i ng sounds 'were still present whenever air was moved 
through the pharynx and trachea. However, with adequate 
aspiration of accumulated secretions, and the use of a large, 
hard rubber oropharyngeal airway, the obstruction was cleared ana 
the abnormal sounds disappeared. Oxygen w as a d m i n i s t e r e d by 
nasal catheter. Over the next two hours, received 2 my 

a t rop i ne intramuscularly appr ox i ma t e 1 v every 15 minutes. The 
total dose given over a period of rhree hours was 19 mg . The 
last dose of: intramuscular atropine was administered at 1500 
hours; atropine was not given orally at any time. No tracheotomy 
was performed . 

Once an adequate air exchange was established and 
be t or e the d i sappea ra nee ot coma , t he patient's ey es were 
irrigated with saline to remove dust. Cas for oil was instil 1 ed 
in the conjunctival sacs, and the eyes were held closed with a 
light bandage . Pr oca i ne penicillin ( 300, 000 units 
intramuscularly daily) was adminis ter ed prophy 1 ac t i cal ly f or 
three day s , beg i nni ng on the day of exposure , No other drugs or 
therapeutic measures were empl oy ed . 



IX. DLSCUSSION 



T he med ica 1 corpsman and sa E e ty of £ icer were i n 



essential agreement in their observations of 



(b) (6) 



reac t ions 
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during the immediate post-exposure period. liocauso ol their 
vivid reporting, considerable confidence is placed upon the 
clinical picture during this period. Being tht only medical 
otticer at this location, J. A. was responsible tor the emergency 
treatment of test casualties. As a result of. his poisoning, it 
was 25 minutes betore an examination by a physician was 
possible. Because of the rapidly changing clinical picture 
d uri nu this initial post-exposure period, certain details ot 
MQMCM reactions are 1 ack i ng . Alt houg h it appea r s evident t ha t 
he received a high dose of GB , quantitative measurements ot vapor 
concentration were not obtained. 



In interpreting the patient's intoxication, his rapid 
deterioration can be arbitrarily divided into tour phases. The 
initial reaction, beginning within seconds after his arrival at 
the contaminated area, suggests cardiovascular collapse, 
c ha rac te r i zed by giddiness, stagger! ng , " black i ng out" , a nd a 
weak or absent radial pulse. Within a £ ew moments, a convulsive 
phase intervened. This unusual convulsive pattern was 
accompanied by what is interpreted to have been laryngeal spa^m, 
and t he comb i na t i on quickly 1 ed to severe a nox ia , Per haps 
because ot anoxia, the laryngeal spasm soon subsided, 
N euromuscu 1 ar para ly s i s , w he t her of peripheral or central or ig i n , 
erased the convulsive manifestations, but now because of 
r esp i ratory paralysis a nox em i a was i n tens i t i ed . In t fie initial 
phase ot flaccid paralysis, artificial respiration with the 
Kmorson resuscitator seemed to have been adequate and was 
probably lite-saving. In a fourth phase, however, paralysis was 
complicated by the accumulation of nasal, pharyngeal, and 
tracheal secretions, which, almost nullified all efforts to 
establish air exchange. No convincing evidence ot bronchiolar 
spasm or pulmonary edema occurred. The major problem in the 
emergency treatment proved to be the removal of these secretions, 

denied any history of allergic disturbances but 
he had long experienced a postnasal discharge every morning, a 
phenomenon which he ascribed to smoking cigarettes. If has been 
proposed that this disturbance is often evidence of physiological 
hyperactivity in the nasal secretory cells. If this concept is 
correct, such reactors might experience excessive difficulty from 
secretions during intoxication with anticholinesterase agents. 

T he rapid i ty ot t he pa t i en t 1 s r ecovery in t he hosp i ta ) 
was spectacular. From the moment of adequate a piration of 
pharynx and larynx, his recovery in the Drinker respirator was 
progressive. Lven after artificial respiration and the 
administration of a tropi no were discontinued, no tea nsi en t 
relapse in his clinical status was noted. In several respects 
his late symp toms were as mild and temporary as those seen in 
pa t i en ts with appar en t ly mi nima 1 exposures . For example , he 
experienced no abdominal pain, diarrhea , or urinary difficulty. 
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lie complained of minor retrobulbar pain for only two days, but 
there was no appreciable tenderness Lroir. mild pressure on the 
ey obal Is. Si nee d i s tan t ob j ee t s r ema i neu b 1 ur red severe 1 days 
after near vision was adequate, ciliary spasm is presumed to have 
existed for about a week. Miosis disappeared within nine days. 

The patient's rapid recovery is ascribed in largo 
moasu r e to t he pr omp t a nd intense adm i n i s t ra t i on of 2 my doses o L 
atropine suit ate, tota 1 1 i ng 19 my over a period of three hours . 
This high dose may also have minimized many of the non-lethal but 
distressing sequelae which have been seen in milder: casualties 
who were not treated. The patient's high tolerance to atropine 
was indicated by the absence of any definitive evidence of 
atropine intoxication. However, no atropine was required 
af ter the t irs t three and one-hal t hours . This observation 
implies an unexpectedly long duration to the protection atforded 
by atropine, an ei; tect which is possibly attributable to t he 
unusually large dose. Although all doses were here given by 
intramuscular injection, it might have been advantageous to have 
injected the initial doses intravenously. In this patient, 
successful a trop i n i za t i on was accomplished by continued 
intramuscular administration at 10 to 20 minute intervals until 
voluntary and controlled movements of the extremities were noted 
and spontaneous respiration was regular. 

X. SUMMARY 

A severe human casualty trom GB vapor was observed at 
Dugway Proving Ground, Tooele, Utah. The circumstances of 
exposure, the clinical signs a nd symp toms , t he t r ea tmen t . a nd t he 
con va 1 esc e rice a re he i e desc r i bed . Serf a 1 obser va t i ons of the red 
blood cell and plasma c hoi i nes terase levels are included. 
Artificial respiration and treatment with large doses of atropine 
resulted in an apparently complete recovery, 

X E . RkjCOMMKM OAT ION S 

On the basis of this s i ng 1 e case , the foil ow i ng 
recommend a t i ons are tentatively of f e red . 

1* In severe CB poisoning the prompt administration 
of atropine should be started by intravenous injection. 

2, Intramuscular injection of 2 mg doses of atropine 
should be continued at 10 to 20 minute intervals until breathing 
i s ma i n ta 1 ned spon taneous ly . 
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K i rs I aid oqu i p n< n t s hou I d i nc 1 ud o : 

a . Moans tot" adequa to a sp i i;a t i on ol t ho 
socre Lions . 

b. A mechanical r esusc i la tor: . 

c . i;qn i [unon t L or ondo t cac he a I intubation. 

d , A tracluo Lomy set. 



10 



